Before the
FEDERAL COMMUNICATIONS COMMISSION
Washington D.C. 20554

In the matter of:

Unlicensed Operation in the TV ET Docket No. 04-186
Broadcast Bands

Additional Spectrum for Unlicensed Devices ET Docket No. 02-380
Below 900 MHz and in the 3 GHz Band
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COMMENTS OF

Sennheiser Electronic Corp

Sennheiser Electronic Corporation (SEC), a wholly owned subsidiary of Sennheiser Global
Operations, has been serving the professional audio industry in the United States of America
for over 40 years. Sennheiser Global Operations has been a manufacturer and supplier of
professional audio equipment for 59 years. As a leading US supplier to the broadcast, film and
theater industries, SEC is keenly interested in the disposition of the above referenced ET
Dockets, No. 04-186 and 02-380. Sennheiser Electronic Corporation is located at 1 Enterprise
Drive, Old Lyme, CT 06371, with the primary contact being John C. Falcone, President and

CEO.

SEC shares concerns with other professional audio suppliers over the consequences that
could result if recommendations in FCC ET Docket No. 04-186 are implemented without
providing adequate protection for wireless microphones and other wireless audio systems.
These devices operate in vacant television channels as licensed secondary uses under Part 74
of the FCC Rules. In this Notice of Proposed Rule Making (NPRM)*, the FCC has recognized
the presence of wireless microphones in the TV spectrum. However, none of the remedies

proposed by the Commission appears to provide adequate protection for wireless microphones
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from interference that would result from the operation of new unlicensed services in the band.
Accordingly, Sennheiser urges the Commission not to rush to adopt new rules, but to work
closely with the wireless microphone industry and the various proponents of new unlicensed
devices to develop safeguards, which will ensure that wireless microphones can continue to

operate without interference.

Wireless Microphones provide an important service to the public

The public has come to rely on wireless microphones in many ways. They are
indispensable to film and program production, the operation of radio and television broadcast
stations, schools, government and private industry facilities, houses of worship, hotels, theme
parks, sporting events, conventions, concert halls, and theaters, to name a few. In this Docket,
the FCC has proposed allowing unlicensed devices to operate in the “white spaces”, or unused
television channels. However, these “vacant” TV channels are already being actively used by
wireless microphones, and also by other wireless audio devices, such as personal monitors
and wireless intercoms. Wireless microphones are now such a critical part of every large public
event that most productions would be impossible without their availability. In addition, it is
mandatory that these devices operate reliably and without interference. If a problem occurs
during a live broadcast, it will be observed by millions of viewers simultaneously. On the other
hand, to the extent that effective methods for preventing interference to wireless microphones
from unlicensed devices can be found, opportunities may exist for sharing the TV spectrum
with other users.
Il. The interference prevention remedies proposed by the Commission do not

address the needs of Wireless Microphone users

In this NPRM?, the FCC has suggested several ways of preventing interference to

incumbent licensed users of the television broadcast spectrum. Prominent among these is the
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idea of requiring unlicensed devices to monitor a control beacon to determine which TV
channels they could use at a particular location. The NPRM suggests that the control signal
could be transmitted by a radio or TV station, or by another unlicensed device. Although this
approach might work for protecting TV stations from interference, it does not appear that it
would be suitable for protecting wireless microphones without a convenient way for users to
enter their frequency information into the database. In addition, such database would need to
be updated dynamically, because wireless microphones are mobile and their transmissions are
not scheduled like those of a television station. Another concern is the fact that the control
signal would need to be able to provide information about frequency use down to the very
small areas of coverage by wireless microphones within a region in order to make the best use
of available spectrum for all users.

Perhaps anticipating these issues, in the NPRM the Commission suggested that for
technical reasons, wireless microphones could operate satisfactorily without any specific
protection from interference.® In the analysis given, the Commission assumed that wireless
microphones transmit the maximum allowed power of 50 mW ERP in VHF frequencies, and
250 mW ERP in UHF frequencies. It also suggested that the short distances at which wireless
microphones are used and the properties of the FM “capture effect” would make interference
unlikely. Unfortunately, these conditions are usually not met in actual practice. Few wireless
microphones operate with the maximum power allowed. In addition, wireless microphones are
mobile, and environments in which they are deployed subject their signals to fading and
multipath problems. As a result, the signal at the wireless microphone receiver will not always
be strong enough to overcome interference from an unlicensed device operating nearby in the
same TV channel. Finally, there is no practical way to guarantee that an unlicensed device

would not be used in the same location as a wireless microphone system; perhaps at very
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close range. Therefore, it is apparent that a more reliable means of preventing interference is
needed.
Il. The Commission should exempt several TV channels in each market from
unlicensed device operation

One approach suggested by the Commission in this Docket is the possibility of making
available several “exempt” TV channels in each market that would not be used by unlicensed
devices. Because wireless microphone systems are designed and sold for either VHF or UHF
operation (not both), exempt channels would be required in both bands. These channels could
provide a “safe harbor” for wireless microphones and other secondary users of the TV
spectrum where they could operate with minimal likelihood of interference. This idea has merit
for several reasons. First, it would be relatively easy to implement. The “exempt” TV channels
could be “advertised” to unlicensed devices by means of the same previously referenced
control beacon signal technology. This would enable the Commission to revise the exempt
channel assignments when necessary due to TV channel reallocations. Importantly, the
availability of exempt TV channels would provide at least some spectrum where wireless
microphone users could operate their equipment with minimal interference from unlicensed
devices. The number of studio quality wireless microphones, which can be operated
simultaneously in one location within the 6MHz spectrum of a typical US TV-Channel is
surprisingly limited to between 8 to 12 systems. Thus the success of the exempt channel

solution will depend on the number of designated TV channels.

V. A dynamic frequency reservation scheme is needed in addition to the “exempt”
channels

For large installations such as the Super Bowl or a national political convention,
“exempt” TV channels will only cover part of the spectrum requirements. Events such as these

may require upwards of 200 wireless audio channels. For such situations, a dynamic frequency



reservation scheme would offer the best method for ensuring that adequate spectrum is
available for wireless microphones when and where it is needed. This would allow wireless
microphone users to “request” the use of frequencies when they are needed, and release them
for other purposes when they are not. It would control unlicensed device TV channel selection
only within a limited radius of operation. Such localized control results in efficient spectrum

management.

CONCLUSIONS

Wireless microphones are vitally important to the production of many public events, and
it is therefore in the public interest to protect their operation from interference. Although
Sennheiser shares the Commission’s desire to increase the amount of spectrum available for
new and emerging services to the public, this must be done in such a way that existing users
are not disadvantaged. If new unlicensed devices are permitted to operate in the television
broadcast spectrum, the Commission must be careful to ensure that these devices do not
interfere with wireless microphones and other types of wireless audio equipment.

Sennheiser supports the Commission’s proposal to establish several “exempt” TV
channels in each market region in which wireless microphones would be able to operate with
minimal interference from the new unlicensed devices. In addition, Sennheiser requests the
FCC to carefully consider technical solutions that could address the needs of large wireless
venues.

Respectfully submitted November 30, 2004,

John C. Falcone

President, CEO - SEC
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